Objective: Women suffer from minor psychiatric disorders (MPM) more frequently than men. Most of the studies were conducted in England and in the United States and some reported the higher occurrence of MPM among women to be modified by marital status and others by sociodemographic variables. The present study intends to address this question in a developing country. Method: A population based case-control study was conducted in three important urban centers in Brazil. Two hundred seventy-six individuals diagnosed as new cases of MPM and 261 controls were selected to investigate the role of a set of sociodemographic variables in the association between gender and MPM using logistic regression models. Results: Univariate analysis showed that women were more likely than men to suffer from MPM (OR = 3.34; 2.27-4.91). After controlling for other sociodemographic variables, female gender was still positively associated *This research received financial support from the Ministry of Health of Brazil, Pan-American Organization, FINEP, FAPERGS and National Research Council of Brazil (CNPq). © 1999, Baywood Publishing Co., Inc. with MPM, but not in a homogeneous way. A multiplicative interaction of gender with age group was found (LRT = 6.01; 2 df; p = 0.05) suggesting an increment in the magnitude of the association among those older than thirty years. Odds-ratios were 2. 33 (1.19-4.55), 6.85 (2.86-16.41), and 7.47 (2.90-19.22) for age groups of fourteen to twenty-nine; thirty to forty-four; forty-five or more, respectively. There was no evidence of interaction of gender with marital status or other sociodemographic variables. Conclusions: The findings are consistent with the modification of the association between gender and MPM being mediated by social factors.
The greater prevalence of anxiety, affective, and somatoform disorders among women is probably the most consistent finding in psychiatric epidemiology [1] [2] [3] [4] [5] [6] [7] [8] . Due to the difficulty in discriminating these non-psychotic disorders in community surveys, in many epidemiological studies they have been grouped under the labels of "common mental disorders" [9] , or more frequently, "minor psychiatric morbidity (MPM)" [3, [10] [11] [12] . Although the later term does not reflect the degree of mental suffering or functional impairment associated with these diagnoses, we adopted this widely used terminology.
In a review of the literature, Gove [13] reported consistent findings of higher prevalence of mental illness in married women than in married men, but not in single women compared to single men. Other authors reported a similar pattern [2, [14] [15] [16] .
Most of the studies concerned with the effect of marital status on the association between gender and the MPM were conducted in England and in the United States. Culture, society and its impact on MPM can be different in developing countries. The purpose of the present study is to explore how marital status and other sociodemographic factors modify the association between gender and MPM in three metropolitan areas of Brazil.
MATERIALS AND METHODS

Study Population and Instruments
This was a case-control study based on cases and controls selected in a two-stage population survey [17] conducted in 1991 in three cities in Brazil: Brasília, the capital of Brazil; São Paulo, the largest city in South America; and Porto Alegre, the capital of the State of Rio Grande do Sul.
The first stage consisted in interviewing all subjects in a representative sample of the population over fourteen years old. The refusal rate was 10 percent. The instrument used in the first stage of the survey was the Questionnaire of Psychiatric Morbidity in Adults-QMPA [18] administered by lay-trained interviewers. Thirty percent of the people classified as positive according to QMPA and 10 percent of those classified as negative were selected into the second stage of the survey, with a refusal rate of 7 percent.
Trained psychiatrists interviewed all subjects included in the second stage using a Portuguese translation [19] of the Symptom Checklist of the 3rd version of the Diagnostic Statistical Manual of Mental Disorders-DSM-III [20] .
Selection of Cases and Controls
All subjects interviewed in stage two with no lifetime reference of mental disorders in the DSM-III Symptom Checklist were considered as controls. Those diagnosed by the DSM-III as suffering from affective, anxiety, phobic or somatoform disorders (first symptoms in the previous 12 months) were considered as cases for the present investigation. Two hundred seventy-six individuals were defined as cases and 261 as controls. The remaining were excluded from this study. Almeida Filho et al. [17] provide a more detailed description of the survey design and data collection.
Variables
The main objective of this project was to study the association between gender and MPM and how this association was modified by: age (14 to 29; 30 to 44; 45 or more), educational level (low: primary school; high), marital status (single; married; widow/divorced), parity (no children under 14 years old; 1 to 2 children; 3 or more), being head of the family (self defined: yes or no), occupational status (employed; unemployed; housewife), internal migration (lifetime migration inside the country: yes or no) and city of residence (Brasília, São Paulo, Porto Alegre).
The dependent variable-minor psychiatric morbidity (MPM) includes the following diagnoses from the DSM-III Symptom Checklist:
1. Affective disorders: depression and dysthymia. 2. Anxiety disorders: generalized anxiety, post-traumatic disorder (acute and chronic), atypical anxiety disorder. 3. Phobic disorders: agoraphobia, social phobia, and simple phobia. 4. Somatoform disorders: somatization, conversion disorder, psychogenic pain disorder.
Data Analysis
The analysis used the Epidemiological Graphics, Estimation and Testing Package [21] . An univariate analysis of the four diagnostic groups and gender was carried out (Table 1) . After it was confirmed that the pattern of association was similar for the four diagnostic groups, all the subsequent analyses were performed grouping them under the label MPM.
At first, the association between gender and MPM was estimated by the crude odds-ratio (OR) and 95 percent confidence intervals. In order to control for the presence of joint confounding effect and to investigate the presence of effect modification, logistic models were built. We followed the strategy suggested by Kleinbaum [22] , starting from a saturated model (including the exposure variable, the covariables and interaction terms). First, the presence of interaction (multiplicative scale) was evaluated comparing the saturated model to the one 200 / COUTINHO ET AL. without each interaction term (reduced model) through the likelihood ratio test (LRT). Only two-term interactions were analyzed. After that, the presence of confounding was investigated removing the covariables that were not part of the interaction term (hierarchy principle) [22] , and comparing the new OR to the one obtained in the saturated model. The decision of keeping or dropping the covariables from the model was based on the magnitude of the change in the OR and the gain in terms of precision. Collinearity was investigated looking for changes in the standard errors of the estimated coefficients.
RESULTS
The distribution of the 276 cases and 261 controls, according to the categories of the variables, is presented in Table 2 . Taking cases and controls together, women were about two times more frequent than men. The same difference was found for married people in relation to single ones. Widow and divorced categories showed small numbers. More than half of the study population have no children, and about two-third of the sample did not regard themselves as head of the family. People with low level of education were more common than those with higher level. Employment was found in 68 percent of the sample, and one-quarter were housewives. Migrants were highly prevalent. There were no important differences for the categories of the variable age group and place of residence.
According to the univariate analysis ( Table 2) women were more likely than men to suffer from MPM (OR = 3.34; 2.27-4.91). When multivariate analysis was used, female gender was still positively associated with MPM, but not in a homogeneous way. The fact that all but one of the 95 percent confidence intervals presented in Table 3 do not include the null value (OR = 1) shows that the association between gender and MPM is statistically significant within the strata of each sociodemographic variable. Nevertheless, a multiplicative interaction of gender with age group was suggested by the likelihood ratio test (LRT = 6.01; 2 df; p = 0.05). The adjusted OR for the association between gender and MPM and respective 95% confidence intervals in each of the three categories of age are presented in Table 3 , suggesting an increment in the magnitude of the association among those older than thirty years. Odds-ratios for age groups fourteen to twenty-nine, thirty to forty-four, and forty-five or more were 2.33 (1.19-4.55), 6.85 (2.86-16.41), and 7.47 (2.90-19.22), respectively.
The likelihood ratio test (LRT) [22] presented in Table 3 provides information about heterogeneity of the OR for this association (gender and MPM) among the strata of each socio-demographic variable. All the LRT, except for the interaction of gender with age group, had p-values above 0.20. So we cannot conclude the presence of multiplicative interaction of gender with the other sociodemographic variables. In summary, we found that women had higher risk of MPM than men, that it was more marked after thirty years of age and that there was no evidence of interaction of gender with marital status, parity, level of education, being head of household, migration and city.
DISCUSSION
In this study women showed a higher risk of minor psychiatric morbidity (MPM) than men. Although the study was carried out in a different geographical and cultural context, this is consistent with most investigations carried out in the United States and Western European countries. On the other hand, the present study did not replicate the finding of marital status modifying the association between gender and MPM. In contrast we found this association was modified by age: the effect of gender on MPM was three times stronger among women over thirty compared to those under the age of thirty.
In the present study women suffered from MPM more than men independently of their marital status. This finding is not in agreement with the results of some studies that found that this higher risk was restricted to married women. How do we explain these findings? It is possible that marriage leads to different conditions in Brazil than it does in other countries reported in the literature. In other words, the conditions related to marriage that modify the association between MPM and gender in developed countries may not be associated with marriage or may not have the same impact on MPM in Brazil. An analysis on the interaction of marital status and socioeconomic variables on the risk of MPM in the same population used in the present study has been published elsewhere [23] . The results showed that people with low level of education were at higher risk of MPM if they were married than if they were single. As education can be regarded as a proxy for adversity in this country, we might suggest that in Brazil the burden of marriage is more related to socioeconomic adversities than gender characteristics.
The gender differential in MPM was not homogenous through age groups. Women had a risk of developing MPM two times greater than men under the age of thirty, and seven times when older than thirty. This finding was observed even after controlling for sociodemographic factors.
Few studies examined how the risk of MPM associated with gender changes with age. Jorm [24] found no gender difference in depression during childhood, greater prevalence in middle-aged women than in middle-aged men and, finally, a reduction in the female/male prevalence ratio in elder groups. In our investigation, the odds-ratio (female/male) increased after the age of thirty, with no evidence of change in the older age groups. There are at least two explanations for this difference. Jorm's study was restricted to the diagnosis of depression. In our investigation we used the category MPM, which includes the diagnosis of depression, but also anxiety, phobic and somatoform disorders. Even considering that our exploratory analysis showed a similar pattern of association between these nosologic categories and the variables investigated, it is possible that some particular features exist regarding the interaction of gender with age group related to affective disorders, which the present study did not have the statistical power to explore. Another possibility is that Jorm's population was, on average, older than in our study, and that the reduction in gender differential occurs in more advanced age groups.
Vazquez-Barquero et al. [5] , studying a population from a rural area of Cantabria, found no evidence of interactive effect of gender with age. In their study, psychiatric morbidity was established by the PSE-CATEGO system. It is important to note that Vazquez-Barquero et al. stratified age in only two groups: less than forty-five and forty-five or more. Although one cannot rule out the lack of statistical power to detect the interaction, or a real absence of interaction effect of gender with age in that population, the way the authors built age categories might had some influence on their findings. We found no difference in the magnitude of the association between gender and MPM for the age groups thirty to forty-four and forty-five or more, and a re-analysis of our data according to the age groups used by Vazquez-Barquero et al. did not show the interaction found with our original stratification (p = 0.52). So it is possible that the way Vazquez-Barquero et al. stratified age diluted the modification effect of this variable in the association between gender and psychiatric illness.
Zunzunegui et al. [25] investigated gender differences in depressive symptoms among Spanish elderly living in a working-class city in the area of Madrid (Leganés). They found no statistically significant interaction of gender with age. We need to be cautious if we want to compare these findings with those previously presented, as the study was restricted to a population aged sixty-five or more. All the previous studies investigated populations of a wider range of age groups. The lack of interaction in the study of Zunzunegui et al. may be understood as a result of an investigation focused on a more restricted and homogeneous group.
How could we explain our finding that the differential in female/male risk of MPM was higher for women older than thirty. Social theories, including the role of life events and social support [26] , perception of low social control [27] and fatalistic perception [28] have been proposed to explain why women are more likely to suffer from MPM than men. These theories could be extended in an attempt to understand why this association was modified by age group. It is possible that women after the age of thirty are more likely to be exposed to stressful life events, to lose social support and/or to present more conflicts related to sex role, expressing an age effect.
Another possibility is that the age differences reflect not only an aging process, but also a cohort effect caused by successive generations having their specific experiences. People between fourteen and twenty-nine years old, in our study, were born after the sixties when important changes in female role began in Brazil. This cohort effect is consistent with findings showing that the prevalence of anxiety and depression is getting more similar in men and women in the recent generations in the United States [29] . Although we cannot rule out the hypothesis that older men are more reluctant to refer MPM symptoms, the idea that older women (women from older generations) have lower perceived control over the social environment and/or a more fatalistic view in the presence of adversity is consistent with cultural and social life of Brazil today. Moreover, both characteristics have been related to anxiety and depression [27, 28] .
Gender itself is a complex variable with a biological component and other elements strongly influenced by social and cultural environment. We propose that the effect of these variables that modify the association between gender and MPM can differ from one country to another, and between social groups within the same country. Unfortunately, hypotheses on the effects of personal control or fatalistic perception have been less investigated than stressful life events and social support theories using data from general population. We recommend that the hypothesis that women from older generations would have low perceived control over the social environment in the presence of acute or chronic forms of stress constitutes an interesting and fruitful avenue of research to be explored in future studies. We further recommend that future studies of the effect of gender on MPM consider perceived control in framing their questions and interpreting their results.
